Contribution of biomechanics to clinical practice in orthopaedics.
Biomechanics is a field that has a very long history. It was described in ancient Chinese and Greek literature as early as 400-500 BC. The foundation of biomechanics, however, was laid during a period between the 1500's to 1700's by renowned personalities, da Vinci, Galileo, Borelli, Hooke, Newton, and so (Fung, Y.C., Biomechanics: Mechanical Properties of Living Tissues, 2nd Ed. Springer Verlag, Chapter 1, 1993). Beginning in the 1950's, Muybridge, Steindler, Inman, Lissner, and Hirsch performed the pioneering work on musculoskeletal biomechanics and the foundation of orthopaedic biomechanics was formed. For the following two decades, the field has blossomed and significant contributions in the biomechanics of bone, articular cartilage, soft tissues, upper and lower extremities, spine and so on has been made. More sophisticated equipment, coupled with mathematical modeling and better engineering design, has enabled us to make great strides. Bioengineers, in collaboration with orthopaedic surgeons, have translated many laboratory discoveries into clinical practice, leading to improved patient treatment and outcome. In the past 30 years, my colleagues and I have focused our research on the biomechanics of musculoskeletal soft tissues, ligaments and tendons, in particular. Therefore, in this lecture, the function of knee ligaments, the associated homeostatic responses secondary to immobilization and exercise, and healing of the ligaments will be reviewed. Examples of scientific findings that help to guide the surgical management of injury to ligaments will be given. New ideas on functional tissue engineering to improve the healing of knee ligaments and tendons will be presented. We have learned that tendons and ligaments are indeed complex biological tissues. To fully understand their behavior, healing and remodelling processes, this author advocates major efforts be made to bring molecular biologists, morphologists, biochemists, bioengineers, physical therapists and clinicians to work together in a seamless manner to solve these complicated problems. As biomechanics is a field to study force and motion of the living, which includes molecules to cells to tissues to organs to the whole body, it has and will continue to be an integral part seeking solutions that will help injured patients to return to their sports activities more quickly and completely.